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SKIP UNNECESSARY PUBLIC LAND MOBILE NETWORKS FOR DATA-ONLY
SUBSCRIBER IDENTITY MODULE

Abstract
A user equipment (UE) employing a data-only subscriber identity module (SIM) is configured to
ignore or skip non-preferred public land mobile networks (PLMNs). For example, the UE is
restricted to a predefined list of (preferred) PLMNs stored at the UE. When the UE determines
that a registered PLMN or a home PLMN is not available, the UE compares available PLMNs (if
any) to the predefined list of PLMNs. If an available PLMN is identified as a preferred PLMN
based on the predefined list of PLMNs, the UE selects and attempts to register on the PLMN.
However, if no available PLMNs are identified as a preferred PLMN, the UE does not attempt to
register with these “non-preferred” PLMNs.
Background
When a last-registered PLMN of a UE is not available, the UE is typically configured to select
and attempt registration on other PLMN/access technology combinations as per the Third
Generation Partnership Project (3GPP) specification TS 23.122 – 4.4.3.1.1. However, for a dataonly SIM, such as SIMs provisioned for Citizens Broadband Radio Service (CBRS) or
opportunistic data, it is not necessary for the UE to attach on a PLMN that is not recorded as the
“preferred PLMN” in the SIM card. If the UE attempts an attach procedure on a non-preferred
PLMN, the network may reject the UE with an unexpected cause. The UE may then become
stuck in an abnormal state. For example, a malicious network may reject the UE under a “severe
cause” (e.g., cause #3 “Illegal UE”), thereby preventing the UE from accessing normal services
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(even on a home PLMN) until the UE power cycles or removes the SIM. In another example, a
non-preferred network may associate the UE (and similar UEs) with a negative key performance
indicator (KPI) in response to rejecting the UE’s attachment/registration request. Negative KPIs
may prevent the UE and other UEs from attaching to this network in the future.
Description
As described below, a UE employing a data-only SIM is configured such that the UE is
prevented from attempting to register on non-preferred PLMNs. This configuration enables the
UE to avoid issues relating to unsuccessful registration attempts with non-preferred PLMNs. In
more detail, given that a UE employing a data-only SIM is typically not required to attempt
registration on a “non-preferred PLMN,” the UE is restricted to a predefined list of (preferred)
PLMNs for the data-only SIM. This predefined list of PLMNs includes, for example, one or
more of a registered PLMN (RPLMN), a home PLMN (HPLMN), a user-controlled PLMN
(UPLMN), or an operator-provided PLMN (OPLMN). The predefined list of PLMNs is
provided by the UE’s home network operator and stored on the data-only SIM or another
component of the UE. In some instances, the predefined list of PLMNs is broadcast over the air
by the UE’s home PLMN. If a detected PLMN is not included in the predefined list of PLMNs,
the UE is configured to ignore/skip this PLMN. In other words, the UE does not perform a
registration attempt with this PLMN or other PLMNs that are not explicitly identified in the
predefined list of PLMNs. Additionally, the predefined list of PLMNs can include a list of
identified non-preferred PLMNs that are to be ignored by the UE.
One example of a method for the UE employing a data-only SIM to skip/ignore non-preferred
PLMNs is shown below in Figure 1. In the example method, the UE initiates a PLMN search
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procedure and selects one radio access technology (RAT) implemented by the UE to perform the
PLMN search. For example, upon power-up, transitioning out of flight mode, detecting a noservice state, detecting a roaming state, or the like, the UE starts the PLMN search and selects a
RAT. Examples of RATs include a Fourth Generation (4G) Long-Term Evolution (LTE) RAT
and a Fifth Generation (5G) New Radio (NR) RAT. The UE scans all supported radio frequency
channels/bands of the RAT. Then, for each carrier, the UE typically searches for the strongest
cell(s) and reads the associated system information. The PLMNs associated with the cell(s) are
identified based on the system information and stored at the UE in an available PLMN list.
The selection of a PLMN is governed by current standards/protocols that stipulate the UE is to
select a PLMN in the following order: RPLMN, HPLMN, a PLMN list, a UPLMN, an OPLMN,
and other PLMNs. As such, the UE first determines if the RPLMN or the HPLMN is available
based on the PLMN identities obtained from the system information. For example, the UE
compares the PLMN identities for each detected PLMN to the RPLMN or the HPLMN
identification information stored in the predefined list of PLMNs. Based on this comparison, if
the UE determines the RPLMN is available, the UE selects and registers with the RPLMN.
However, if the RPLMN is not available, but the UE determines that the HPLMN is available,
the UE selects and registers with the HPLMN.
If both the RPLMN and the HPLMN are unavailable, the UE determines if a PLMN search
procedure has been performed using all available RATs implemented by the UE. If the PLMN
search procedure has not been performed over an available RAT, the UE selects this RAT and
performs the operations described above. However, if the PLMN search procedure has been
performed using all available RATs, the UE iterates through the available PLMN list. The UE
selects a PLMN from the available PLMN list according to one or more selection procedures.
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The selected PLMN is then compared to the predefined list of PLMNs stored at the UE for
determining if the selected PLMN is a preferred PLMN for the data-only SIM. For example, the
UE determines if the selected PLMN is included within the predefined list of PLMNs.
If the selected PLMN is not included within the predefined list of PLMNs or is identified by the
predefined list of PLMNs as a non-preferred PLMN, the UE determines if all PLMNs in the
available PLMN list have been considered. If at least one available PLMN has not been
considered, the UE performs the operations described above to determine if the available PLMN
is a preferred PLMN. However, if all PLMNs in the available PLMN list have been considered,
the UE stays in a limited-service state until a trigger event for performing a new PLMN search
procedure is detected. If the UE determines that the selected PLMN is a preferred PLMN, as
indicated by the predefined list of PLMNs, the UE attempts to register with the selected PLMN.
If registration is successful, then the UE proceeds to operate on the PLMN. However, if
registration is not successful, the UE determines if there is at least one available PLMN that has
not been considered. If so, the UE performs the operations described above to determine if the
available PLMN is a preferred PLMN. However, if all available PLMNs have been considered,
the UE stays in a limited-service state until a trigger event for performing a new PLMN search
procedure is detected.
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